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DIAGNOSIS OF SOME WILT-LIKE DISORDERS
OF CHICKPEA (Cicer arietinum L.)
C o n s i d e r a b l e c o n f u s i o n e x i s t s i n d i a g n o s i n g
v a r i o u s c h i c k p e a d i s o r d e r s , p a r t i c u l a r l y w i l t
and root r o t s . I C R I S A T in 1974 i n i t i a t e d a 
p ro j ec t t o i n v e s t i g a t e the s o - c a l l e d " w i l t
c o m p l e x . " A f t e r many c r i t i c a l o b s e r v a t i o n s
o f s ymp toms , hund reds o f i s o l a t i o n s o f f ung i
i n pure c u l t u r e s , p a t h o g e n i c i t y t e s t s , and
v i s i t s t o r e s e a r c h s t a t i o n s and f a rme rs '
f i e l d s i n I n d i a and o the r c h i c k p e a - g r o w i n g
c o u n t r i e s , w e c o n c l u d e d t h a t wha t has
g e n e r a l l y been r e f e r r e d t o a s " w i l t c o m p l e x "
is a c t u a l l y a number o f d i s t i n c t d i a g n o s a b l e
d i s e a s e s .
I n order t o a s s i s t w o r k e r s i n i d e n t i f y i n g
the ma in d i s o r d e r s o f c h i c k p e a , w e d e s c r i b e
i n t h i s b o o k l e t t he c h a r a c t e r i s t i c f e a t u r e s
of e a c h . Some o f the p r o b l e m s , s u c h as the
root rot c a u s e d by Fusarium solani or
Ozonium texanum va r . parasiticum, have
not been i n c l u d e d b e c a u s e we are not y e t
f u l l y c o n f i d e n t i n d i a g n o s i n g t h e s e under
f i e l d c o n d i t i o n s . C e r t a i n i n j u r i e s , e i t h e r
m e c h a n i c a l o r due t o i n s e c t s ( i n c l u d i n g
t e r m i t e s ) , c a n c a u s e p rema tu re d r y i n g o f
p l a n t s . W i l t i n g o r d r y i n g f rom t h e s e c a u s e s
s h o u l d be c o n s i d e r e d b e f o r e a t t e m p t i n g t o
d i a g n o s e the d i s o r d e r f u r t h e r . A key to
d i a g n o s i s o f t h e d i s o r d e r s has been p re -
s e n t e d in A p p e n d i x I . A l i s t i n g o f t he
d i s e a s e s o b s e r v e d a t d i f f e r e n t l o c a t i o n s i n
I n d i a and a few o the r c o u n t r i e s i s p resen ted
i n A p p e n d i x I I .
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WILT (Fusarium oxysporum f. sp. ciceri)
T y p i c a l w i l t c a n b e i d e n t i f i e d o n the b a s i s
o f t h e f o l l o w i n g s y m p t o m s :
Seedl ing stage
1 . T h e d i s e a s e c a n be o b s e r v e d abou t 3 
w e e k s a f t e r s o w i n g .
2 . Who le s e e d l i n g s (3 to 5 w e e k s a f t e r
s o w i n g ) c o l l a p s e and l i e f l a t o n t he g r o u n d .
T h e s e s e e d l i n g s r e t a i n a n a l m o s t normal
g reen c o l o r .
3 . Such c o l l a p s e d s e e d l i n g s , w h e n u p r o o t e d ,
u s u a l l y show u n e v e n s h r i n k i n g o f t he s tem
a b o v e and b e l o w the c o l l a r r e g i o n ( s o i l
l e v e l ) . T h e s h r u n k e n p o r t i o n may be about
1 i n c h long or l o n g e r ( F i g 1) .
4 . A f f e c t e d s e e d l i n g s d o not show r o t t i n g
o n ou te r s u r f a c e . H o w e v e r , w h e n s p l i t open
v e r t i c a l l y f rom c o l l a r r e g i o n d o w n w a r d s ,
b l a c k d i s c o l o r a t i o n o f i n t e r n a l t i s s u e s i s
c l e a r l y v i s i b l e ( F i g 2 ) .
5 . I n s e e d l i n g s o f h i g h l y s u s c e p t i b l e c u l -
t i v a r s w h i c h d i e w i t h i n 1 0 d a y s a f t e r emer-
g e n c e , b l a c k d i s c o l o r a t i o n may not be
c l e a r l y v i s i b l e . H o w e v e r , i n t e r n a l b r o w n i n g
f rom roo t t i p u p w a r d s w o u l d b e e v i d e n t .
A d u l t s tage (6 w e e k s o r more a f t e r s o w i n g )
1 . T h e a f f e c t e d p l a n t s s h o w t y p i c a l w i l t i n g
- - i . e . , d r o o p i n g o f the p e t i o l e s and r a c h i s
a l o n g w i t h l e a f l e t s . D r o o p i n g i s v i s i b l e
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i n i t i a l l y in the uppe r par t o f a p l a n t , but
w i t h i n a day o r t w o i t i s seen on the e n t i r e
p l a n t ( F i g 3 ) .
2 . T h e l ower l e a v e s are c h l o r o t i c , but mos t
o f t he o t h e r l e a v e s w i l t w h i l e r e t a i n i n g d u l l
g reen c o l o r . G r a d u a l l y , h o w e v e r , a l l the
l e a v e s t u rn y e l l o w a n d t hen l i g h t b rown o r
s t r a w - c o l o r e d .
3 . D r i e d l e a f l e t s o f i n f e c t e d p l a n t s are not
shed a t m a t u r i t y ( F i g 4 ) .
4 . A f f e c t e d p l a n t s , w h e n u p r o o t e d and
e x a m i n e d b e f o r e c o m p l e t e d r y i n g , show n o
e x t e r n a l r o t t i n g , d r y i n g , o r d i s c o l o r a t i o n o f
r o o t s .
5 . When the s t e m i s s p l i t by h o l d i n g ha l f
t he b r a n c h e s o f t he a f f e c t e d p lan t i n eac h
hand and p u l l i n g d o w n w a r d s , i n t e rna l d i s -
c o l o r a t i o n c a n b e s e e n . A r o u n d the c o l l a r
r e g i o n , a b o v e a n d b e l o w , the c e n t r a l inner
p o r t i o n ( p i t h a n d par t o f the wood) s h o w s
d a r k b r o w n to b l a c k d i s c o l o r a t i o n o f the
x y l e m w h i c h i s u s u a l l y c o n t i n u o u s ( F i g 5 ) .
I n t he i n i t i a l s t a g e o f w i l t i n g , the d i s c o l o r a -
t i o n may not be c o n t i n u o u s . D i s c o l o r a t i o n
a l s o e x t e n d s s e v e r a l c e n t i m e t e r s above t he
c o l l a r r e g i o n i n to t h e m a i n s tem and bran-
c h e s . I f a t r a n s v e r s e c u t is g i v e n w i t h a 
s h a r p razo r b l a d e t h r o u g h t he c o l l a r r e g i o n ,
b l a c k d i s c o l o r a t i o n o f p i t h and x y l e m can
b e seen ( F i g 6 ) .
6 . S o m e t i m e s o n l y a f e w b r a n c h e s are
a f f e c t e d , r e s u l t i n g i n p a r t i a l w i l t ( F i g 7 ) .
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C e r t a i n c u l t i v a r s , l i k e T - 3 , show d r y i n g
o f lower l e a v e s be fo re the t op d r o o p s .
C O L L A R R O T (Sclerot ium rolfsii)
1 . Mos t o f t e n , c o l l a r ro t i s seen in the
s e e d l i n g s t a g e (up to 6 w e e k s a f te r s o w i n g ) ,
p a r t i c u l a r l y i f the s o i l i s w e t .
2 . A f f e c t e d s e e d l i n g s t u rn y e l l o w ( F i g 8 ) .
Y o u n g e r s e e d l i n g s may c o l l a p s e , but o lde r
s e e d l i n g s may dry w i t h o u t c o l l a p s i n g .
3 . No c l e a r - c u t d r o o p i n g o f l eaves i s s e e n .
4 . S e e d l i n g s show e v i d e n c e , w h e n pu l l ed
ou t , o f r o t t i n g a t the c o l l a r r e g i o n and down-
w a r d s . T h e r o t t e n p o r t i o n i s cove red w i t h
w h i t i s h m y c e l i a l s t r a n d s . Wh i te m y c e l i a l
c o a t i n g can be see n on the tap root of a 
c o m p l e t e l y d r i e d s e e d l i n g , even a f te r
s e v e r a l d a y s ( F i g 9 ) .
5 . I f a f f e c t e d s e e d l i n g s are uproo ted f rom
wet s o i l i n e a r l i e r s t a g e s o f i n f e c t i o n ,
r a p e s e e d - l i k e s c l e r o t i a (1 mm in d ia) can
be o b s e r v e d a t t a c h e d to m y c e l i a l s t r ands
around the c o l l a r ( F i g 10 ) .
6 . T h e n o n a f f e c t e d p o r t i o n o f t he root i s
normal w h i t e i n s i d e .
7 . A f f e c t e d s e e d l i n g s u s u a l l y occu r i n s m a l l
p a t c h e s s c a t t e r e d i n t he f i e l d .
R O O T R O T (Rhizocton ia solani)
1 . L i k e c o l l a r ro t , t h i s d i s e a s e i s seen
most o f t e n in the s e e d l i n g s tage (up to 6 
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w e e k s a f t e r s o w i n g ) i n s o i l s w i t h r e l a t i v e l y
h igher m o i s t u r e c o n t e n t s . H o w e v e r , i n
i r r i ga ted c h i c k p e a , t he d i s e a s e may occu r
a t la ter s t a g e s .
2 . A f f e c t e d s e e d l i n g s g r a d u a l l y tu rn y e l l o w
and p e t i o l e s and l e a f l e t s d roop . G e n e r a l l y
the s e e d l i n g s do not c o l l a p s e .
3 . A d i s t i n c t da rk b rown l e s i o n appea rs
above the c o l l a r r e g i o n on the main s tem
and can e x t e n d to l o w e r b ranches in o l de r
p l a n t s ( F i g 11) .
4 . T h e s tem and root b e l o w the l e s i o n show
r o t t i n g , f r e q u e n t l y w i t h p i n k i s h m y c e l i a l
g r o w t h . S c l e r o t i a are not s e e n .
DRY R O O T R O T (Rhizoc ton ia bataticola)
1 . D r y i n g o f the w h o l e p l an t i s the o n l y
c o n s p i c u o u s symp tom o f t h i s d i s e a s e .
A f f e c t e d p l a n t s are se en s c a t t e r e d i n the
f i e l d ( F i g 12) .
2 . T h e p e t i o l e s and l e a f l e t s d roop o n l y a t
the ve ry top o f the p l a n t ( F i g 13) .
3 . Somet imes w h e n the res t o f the p lan t i s
d ry , the topmos t l e a v e s are c h l o r o t i c .
4 . T h e l e a v e s and s t e m s o f a f f e c t e d p l a n t s
are u s u a l l y s t r a w - c o l o r e d , but i n some c a s e s
the lower l e a v e s and s t e m s w i l l show b rown
c o l o r .
5 . T h e lower po r t i on o f the t ap roo t u s u a l l y
rema ins i n t he s o i l w h e n p l a n t s are p u l l e d .
T h e t ap root i s d a r k , s h o w s s i g n s o f r o t t i n g ,
and is d e v o i d o f most o f the l a te ra l and f i n e r
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r o o t s . T h e r o o t i s d r y , p r o v i d e d t h e s o i l i s
n o t w e t d u e t o r a i n s o r i r r i g a t i o n . S o m e t i m e s
near t h e t a p r o o t t i p a g r a y i s h m y c e l i a l
c o a t i n g c a n b e s e e n ( F i g 1 4 ) .
6 . T h e d e a d r o o t i s q u i t e b r i t t l e a n d s h o w s
s h r e d d i n g o f t h e b a r k . T h e r o o t t i p c a n b e
e a s i l y b r o k e n .
7 . V e r y m i n u t e s c l e r o t i a l b o d i e s c a n b e
s e e n w i t h t h e a i d o f a 1 0 X h a n d l e n s o n t h e
e x p o s e d w o o d o f t h e r o o t , a s w e l l a s o n
t h e i n n e r s i d e o f t h e b a r k .
8 . When t h e d r y s t e m o f t h e c o l l a r r e g i o n
i s s p l i t o p e n v e r t i c a l l y , e i t h e r s p a r s e t h r e a d -
l i k e m y c e l i u m o r m i n u t e s c l e r o t i a c a n b e
s e e n ( w i t h h a n d l e n s ) i n t h e p i t h ( F i g 1 5 ) .
9 . D i s e a s e d p l a n t s g e n e r a l l y a p p e a r w h e n
d a y t e m p e r a t u r e s a r e 3 0 °C o r a b o v e .
F O O T R O T ( O p e r c u l e l l a padwickii)
1 . T h e d i s e a s e a p p e a r s u n d e r w e t s o i l
c o n d i t i o n s .
2 . T h e a b o v e - g r o u n d s y m p t o m s o f t h i s
d i s e a s e a re s i m i l a r t o t y p i c a l w i l t ( F u s a r i u m
oxysporum f . s p . ciceri), w i t h d r o o p i n g
p e t i o l e s a n d r a c h i s .
3 . R o t t i n g i s e v i d e n t f r o m t h e c o l l a r r e g i o n
d o w n w a r d s ; h o w e v e r t h e r e i s n o v i s i b l e
m y c e l i a l g r o w t h ( F i g 1 6 ) .
4 . I n t e r n a l d i s c o l o r a t i o n a p p e a r s a b o v e t h e
r o t t e n p o r t i o n , b u t t h i s d i s c o l o r a t i o n i s
b r o w n a n d d o e s n o t i n v o l v e t h e p i t h ( F i g 1 7 ) ,
a s d o e s t h e b l a c k d i s c o l o r a t i o n i n w i l t .
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STEM R O T (Sclerot in ia sclerotiorum)
1 . T h e d i s e a s e appea rs m o s t l y on a d u l t
p l a n t s when t h e s e form a t h i c k canopy and
when the s o i l r e m a i n s w e t fo r an e x t e n d e d
p e r i o d .
2 . T h e above -g round s y m p t o m s are d roop ing
o f p e t i o l e s and l e a f l e t s w i t h o u t t u rn i ng
y e l l o w . U l t i m a t e l y , t he l e a v e s dry and turn
s t r a w - c o l o r e d p r e m a t u r e l y ( F i g 18) .
3 . A web of w h i t e m y c e l i a l s t r a n d s appear
in the c o l l a r r eg ion and above (up to 5 cm) ,
and may cover the base of the branches ( F i g 19).
E x t e n d e d g r a y i s h l e s i o n s w i t h o r w i t h o u t
m y c e l i a l c o a t i n g can a l s o be seen in the
upper pa r t s o f s t e m s ( F i g 20 , 21 ) .
4 . W h i t i s h i r r egu la r s c l e r o t i a l k n o t s can be
seen o c c a s i o n a l l y m i n g l e d w i t h m y c e l i a l
s t r ands on b r a n c h e s .
5 . T h e b e l o w - g r o u n d p l a n t pa r t s show
s u r f a c e d i s c o l o r a t i o n , but no i n te rna l d i s -
c o l o r a t i o n .
S T U N T (An aphid- t ransmiss ib le virus not yet
ident i f ied)
1 . A f f e c t e d p l a n t s c a n b e e a s i l y s p o t t e d i n
the f i e l d by t h e i r y e l l o w , o range , o r b rown
d i s c o l o r a t i o n w i t h s t u n t e d g r o w t h ( F i g 22 ) .
2 . S tun t i ng i s due to s h o r t e n e d i n te rnodes
( F i g 23) .
3 . T h e l e a f l e t s a re s m a l l e r i n s i z e and
show y e l l o w , o r a n g e , o r b rown d i s c o l o r a t i o n .
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I n some c a s e s , s t e m s s h o w b r o w n d i s c o l o r a -
t i o n . G e n e r a l l y t h e t i p s a n d m a r g i n s o f
l e a f l e t s s h o w c h l o r o s i s b e f o r e t u r n i n g b r o w n .
4 . I n g e n e r a l , t h e d i s c o l o r a t i o n o f l e a v e s
i s more p r o n o u n c e d in desi t y p e s ( r e d d i s h )
t han i n kabuli t y p e s ( y e l l o w o n l y ) .
5 . T h e s t e m s a n d l e a v e s o f d i s e a s e d p l a n t s
a r e s t i f f e r a n d t h i c k e r t h a n n o r m a l .
6 . A s h a l l o w v e r t i c a l k n i f e - c u t a t t h e c o l l a r
r e g i o n i n v a r i a b l y r e v e a l s p h l o e m b r o w n i n g
a n d t h i s is t h e most characteristic s y m p t o m
o f s t u n t ( F i g 2 4 ) . A h o r i z o n t a l c u t t h r o u g h
t h e c o l l a r r e g i o n r e v e a l s a b r o w n r i n g o f
d i s c o l o r e d p h l o e m ( F i g 2 5 ) .
7 . T h e i n t e r i o r w o o d o f t h e roo t i s n o r m a l
w h i t e , w i t h o u t x y l e m d i s c o l o r a t i o n .
8 . I f p l a n t s s u r v i v e u p t o p o d d i n g s t a g e ,
v e r y f e w p o d s c a n b e s e e n .
9 . Many p l a n t s d r y p r e m a t u r e l y .
1 0 . S o m e t i m e s s t u n t i s a c c o m p a n i e d b y w i l t -
i n g . I n s u c h c a s e s , x y l e m d i s c o l o r a t i o n
t y p i c a l of Fusarium oxysporum f. s p . ciceri 
i s a l s o s e e n . T h e w i l t , t h e r e f o r e , i s d u e t o
t h e c o m b i n e d i n f e c t i o n .
1 1 . S t u n t i n g i s m o s t c o n s p i c u o u s i n c a s e o f
e a r l y i n f e c t i o n s . I n l a t e r i n f e c t i o n s , s t u n t i n g
may n o t b e o b v i o u s , b u t p l a n t d i s c o l o r a t i o n
a n d p h l o e m b r o w n i n g a r e s e e n .
1 2 . D a m a g e t o t h e p h l o e m b y c h e w i n g i n s e c t s ,
w h i c h a t t a c k t h e p l a n t a t t h e c o l l a r r e g i o n ,
c a n r e s u l t i n l e a f d i s c o l o r a t i o n a n d s t u n t i n g .
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T h i s t y p e o f d a m a g e c a n b e r e a d i l y d i s t i n -
g u i s h e d f r om s t u n t b y t h e a b s e n c e o f p h l o e m
b r o w n i n g .
M O S A I C ( A l f a l f a M o s a i c V i r u s )
1 . T h e f i r s t v i s i b l e s y m p t o m o f m o s a i c
i n t he f i e l d i s t w i s t i n g o f t h e t e r m i n a l bud
f o l l o w e d b y n e c r o s i s ( F i g 26) a n d t h e i n i -
t i a t i o n o f s e c o n d a r y b r a n c h e s .
2 . T h e n e w b r a n c h e s a re s t i f f , e r e c t , a n d
h a v e s m a l l e r l e a f l e t s w h i c h s h o w a m i l d
m o t t l e ( F i g 2 6 , 2 7 ) . M o t t l e i s c l e a r l y s e e n
i n kabuli t y p e s w i t h l a r g e r l e a f l e t s .
3 . V e r y f e w p o d s a r e p r o d u c e d .
4 . P h l o e m b r o w n i n g d o e s no t a p p e a r i n t he
c o l l a r r e g i o n .
5 . P r e m a t u r e d r y i n g i s c o m m o n .
6 . T e r m i n a l b u d n e c r o s i s c a u s e d b y i r o n
d e f i c i e n c y c a n b e d i s t i n g u i s h e d f r o m bud
n e c r o s i s c a u s e d b y m o s a i c b y t h e a b s e n c e
o f p r o l i f e r a t i o n o f b r a n c h e s .
7 . O n a r t i f i c i a l i n o c u l a t i o n o f c u l t i v a r s ,
s u c h a s N E C - 1 0 i n s e e d l i n g s t a g e , w i l t i n g
i s o b s e r v e d . I t i s p o s s i b l e , t h e r e f o r e , t h a t
s e e d l i n g s w h i c h w i l t w i t h o u t i n t e r n a l o r
e x t e r n a l d i s c o l o r a t i o n may b e a f f e c t e d b y
the m o s a i c .
R O O T - K N O T ( M e l o i d o g y n e s p p . )
1 . P l a n t s a r e s t u n t e d a n d a r e f o u n d i n s m a l l
o r l a r g e p a t c h e s i n t h e f i e l d ( F i g 2 8 ) .
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2 . T h e l o w e r l e a v e s a r e c h l o r o t i c , l a t e r
t u r n i n g b r o w n .
3 . T h e p l a n t s s l o w l y d r y a n d b e c o m e d a r k
b r o w n t o a l m o s t b l a c k a f t e r c o m p l e t e d r y i n g .
4 . S m a l l o r l a r g e k n o t s , q u i t e d i s t i n c t f rom
the Rhizobium n o d u l e , a p p e a r on t he r o o t s
( F i g 2 9 ) .
5 . T h e r o o t s y s t e m a l m o s t a l w a y s t u r n s
b l a c k .
C H L O R O S I S ( I ron d e f i c i e n c y )
1 . S c a t t e r e d b r i g h t y e l l o w p l a n t s c a n b e
s p o t t e d f r o m a d i s t a n c e ( F i g 3 0 ) .
2 . S e v e r e l y a f f e c t e d p l a n t s a re s t u n t e d .
3 . A s t h e s y m p t o m s p r o g r e s s , t e r m i n a l
l e a f l e t s d ry a n d t u r n g r a y ( t e r m i n a l bud
n e c r o s i s ) ( F i g 3 1 ) .
4 . T h e g r a y l e a f l e t s r e a d i l y f a l l o f f i f
p r e s s e d l i g h t l y w i t h f i n g e r s .
5 . M a i n l y t he y o u n g e r l e a v e s show mos t
c h l o r o s i s ; t he o l d e r l e a v e s may r e t a i n t h e i r
g r e e n c o l o r f o r q u i t e s o m e t i m e ( F i g 3 1 ) .
6 . A f f e c t e d p l a n t s d o no t n o r m a l l y d i e . I n
mos t c a s e s t h e y s h o w a t l e a s t p a r t i a l r e -
c o v e r y w i t h t i m e . When t h i s h a p p e n s t he
y o u n g e r l e a f l e t s t u r n u n i f o r m l y g r e e n , bu t
t he l e a f l e t s near m i d - h e i g h t o f t he p l a n t
s h o w m o t t l i n g . T h i s m o t t l i n g c a n b e c o n f u s e d
w i t h m o s a i c ; h o w e v e r , i n m o s a i c t he y o u n g e r
l e a f l e t s w i l l c o n t i n u e t o s h o w s y m p t o m s .
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7 . I n e x t r e m e c a s e s , p l a n t s may turn s l i g h t l y
b rown and appear to be a f f e c t e d by s t u n t .
H o w e v e r , the c h a r a c t e r i s t i c ph loem b r o w n i n g
o f s t u n t i s a b s e n t .
S A L I N I T Y I N J U R Y
1 . A f f e c t e d p l a n t s g e n e r a l l y show r e d d i s h -
b rown c o l o r ( F i g 3 2 ) . Kabuli t y p e s , howeve r ,
rema in y e l l o w .
2 . Sa l t y d e p o s i t s w i l l u s u a l l y be seen on
s o i l s u r f a c e a r o u n d a f f e c t e d p l a n t s .
3 . I f s a l i n i t y i s h i g h , the p l a n t s w i l l dry
p r e m a t u r e l y ; a t l o w e r s a l i n i t y l e v e l s , plants
r e m a i n s t u n t e d and p r o d u c e a few p o d s .
4 . T h e o l de r l e a f l e t s h a v e y e l l o w m a r g i n s ,
w h i c h turn b rown ( F i g 3 3 ) . U l t i m a t e l y t hese
d ry , but r e m a i n a t t a c h e d to p l a n t s .
5 . T h e y o u n g e r l e a f l e t s , i n c o n t r a s t t o o lde r
o n e s , r e m a i n g r e e n , e x c e p t w h e r e t he s a l i n i t y
l e v e l i s so h i g h t ha t t he e n t i r e p l an t t u rns
b r o w n . I f s t un t i s s u s p e c t e d , because o f the
b r o w n i n g , e x a m i n e for ph loem b r o w n i n g i n
the c o l l a r r e g i o n ; i f p h l oem b r o w n i n g i s s e e n ,
s t u n t i s p r e s e n t .
6 . P l a n t g r o w t h i n a s a l i n e f i e l d w i l l vary
f rom one a rea to a n o t h e r , r e f l e c t i n g d i f -
f e r e n c e s i n s a l i n i t y l e v e l s .
F R O S T I N J U R Y
N o r m a l l y the re s h o u l d be no reason for
c o n f u s i n g f r o s t i n j u r y w i t h root ro t s and
w i l t . H o w e v e r , fo r a c a s u a l obse rve r , the
29
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a b o v e - g r o u n d s y m p t o m s o n a f f e c t e d p l a n t s
a long w i t h t he i r r e g u l a r f i e l d i n c i d e n c e o f
f r o s t i n j u r y c a n b e m i s l e a d i n g . T h e d i a g -
n o s t i c s y m p t o m s a r e :
1 . F r o m a d i s t a n c e , p a t c h e s o f p l a n t s w i t h
d r i e d t o p s c a n b e s e e n ( F i g 3 4 ) .
2 . I f t he f r o s t has been s e v e r e w h o l e p l a n t s
a re k i l l e d , p a r t i c u l a r l y i f p l a n t s are w i d e l y
s p a c e d . More o f t e n , h o w e v e r , t o p s o n l y are
a f f e c t e d .
3 . A f f e c t e d p a r t s s h o w d r o o p i n g ( b r a n c h e s ,
r a c h i s , p e t i o l e s , l e a f l e t s ) ( F i g 3 5 ) .
4 . L e a f l e t s appea r w a t e r - s o a k e d i n t he
m o r n i n g .
5 . A f t e r a f e w d a y s , l e a f l e t s show i r r e g u l a r
p a t t e r n o f d r y i n g ( e s s e n t i a l l y s c o r c h i n g ) ;
i . e . , s p o t s h a v e n o d e f i n i t e shape o r s i z e
( F i g 3 6 ) .
6 . I f pods a re p r e s e n t a t t he t i m e o f f r o s t ,
they b e c o m e d i s c o l o r e d . Immatu re s e e d s
f a i l t o d e v e l o p and t u r n b l a c k ( F i g 3 7 ) .
7 . P a r t i a l l y a f f e c t e d p l a n t s r e c o v e r a f t e r
t e m p e r a t u r e s r i s e .
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A P P E N D I X I 
Key for the diagnosis of wi l t - l ike
disorders of chickpea
C H I C K P E A P L A N T S SHOWING
P R E M A T U R E W I L T I N G / D R Y I N G
I . Wi l t ing ( d r o o p i n g o f p e t i o l e and r a c h i s )
A . N o e x t e r n a l r oo t r o t
1 . I n te rna l ( x y l e m )
d i s c o l o r a t i o n .. .. Fusarium oxysporum 
f . s p . ciceri (WILT)
2 . N o i n t e rna l d i s -
c o l o r a t i o n ; i r r e g u l a r
pa t te rn o f l e a f l e t
s c o r c h i n g . . . . F r o s t i n j u r y ( t o be
c o n f i r m e d t h r o u g h
w e a t h e r da ta)
B . E x t e r n a l r oo t ro t ( t a p roo t not b r i t t l e )
1 . R o t t i n g a t c o l l a r
r e g i o n d o w n w a r d s ;
s m a l l (1 mm) b rown
round r a p e s e e d - l i k e
s c l e r o t i a v i s i b l e a t
base a l o n g w i t h
w h i t e m y c e l i u m .. . . Sclerotium rolfsii 
( C O L L A R R O T )
2 . Da rk b rown l e s i o n
e x t e n d i n g on s tem
above c o l l a r r e g i o n ;
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l e s i o n c a n e x t e n d t o
lower b r a n c h e s ; no
s c l e r o t i a seen . . . . R h i z o c t o n i a solani 
( R O O T R O T )
3 . D a r k b rown l e s i o n
a t b a s e ; m y c e l i u m
not v i s i b l e ; i n t e r n a l
b rown d i s c o l o r a t i o n
r e s t r i c t e d t o p e r i p h e r y
of the w o o d . . ..Operculella 
padwickii
( F O O T R O T )
C . E x t e r n a l b a s e / s t e m
l e s i o n ; w h i t e m y c e l i u m
on l e s i o n w i t h / w i t h o u t
w h i t e m y c e l i a l k n o t s
d e v e l o p i n g i n to d a r k
s c l e r o t i a . . . . Sclerotinia 
sclerotiorum
( S T E M R O T )
I I . Dry ing wi thout general w i l t i n g
A . S t u n t i n g / d i s c o l o r a t i o n
1 . N o e x t e r n a l r o t t i n g o f r o o t s
a . P r o l i f e r a t i o n o f b r a n c h e s
i . B r o w n i n g o f l e a v e s
in desi a n d y e l l o w i n g
in kabuli c u l t i v a r s ;
ph loem n e c r o s i s i n
the c o l l a r r e g i o n . . . . U n i d e n t i f i e d v i r u s
( S T U N T )
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i i . T e r m i n a l b u d
n e c r o s i s ; m i l d m o t t l e
c l e a r l y s e e n o n
b r o a d e r l e a f l e t s o f
kabuli c u l t i v a r s ; no
p h l o e m n e c r o s i s . . . . A l f a l f a M o s a i c V i r u s
( M O S A I C )
b . N o p r o l i f e r a t i o n o f b r a n c h e s
i . B r o w n i n g o f o l d e r
l e a f l e t s i n desi a n d
y e l l o w i n g in kabuli 
c u l t i v a r s ; y o u n g e r
l e a f l e t s r e m a i n
g r e e n ; n o p h l o e m
b r o w n i n g . . . . S a l i n i t y i n j u r y
i l . Y o u n g f o l i a g e
b r i g h t y e l l o w ;
t e r m i n a l b u d
n e c r o s i s ; m o t t l e
a t m i d - h e i g h t o n
a r e c o v e r i n g
p l a n t . . . . I r o n d e f i c i e n c y
( C H L O R O S I S )
2 . E x t e r n a l r o t t i n g o f
r o o t s ; g a l l s o n r o o t s
q u i t e d i s t i n c t f r o m
Rhizobium n o d u l e s . . . . Meloidogyne s p p .
( R O O T - K N O T )
B . N o s t u n t i n g / d i s -
c o l o r a t i o n ; o n l y t o p s
m a y s h o w d r o o p i n g ;
r o t t i n g o f m o s t r o o t s ;
t a p r o o t b r i t t l e ; m i n u t e
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s c l e r o t i a a n d / o r s p a r s e
g r a y m y c e l i u m i n p i t h
c a v i t y i n t h e c o l l a r
r e g i o n , w h i c h c a n b e
s e e n w i t h a 1 0 X h a n d
l e n s . A l s o t h e s c l e r o t i a
c a n b e s e e n u n d e r t h e
r o o t b a r k w h i c h p e e l s
o f f e a s i l y . . . . Rhizoctonia 
bataticola
( D R Y R O O T R O T )
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APPENDIX II
Summary of the chickpea
" w i l t complex" surveys
L o c a t i o n s 1
INDIA
Northern
JAMMU & 
KASHMIR 1
T a p a r w a r i p u r a
a n d D o b i G h a t
P U N J A B
F a r i d k o t
G u r d a s p u r
L u d h i a n a
H A R Y A N A
H i s s a r
D E L H I
D i s e a s e s / p r o b l e m s i d e n t i f i e d 2
S t u n t
S tun t
O. padwickii ( f o o t r o t ) ,
F. oxysporum f. s p . ciceri 
( w i l t )
Meloidogyne s p . ( r o o t - k n o t ) ,
F. oxysporum f. s p . ciceri 
( w i l t ) , S t u n t , T e r m i t e s 4
S t u n t , T e r m i t e s 4 , S a l i n i t y
i n j u r y , F r o s t i n j u r y , F .
oxysporum f. s p . ciceri 
( w i l t ) , F . sotani ( r o o t r o t ) 4
S. sclerotiorum ( s t e m r o t ) ,
M o s a i c
S t u n t , F. solani ( r o o t r o t ) 4 ,
F.oxysporum f . s p . c i c e r i ( w i l t )
4 0
L o c a t i o n s 1 D i s e a s e s / p r o b l e m s i d e n t i f i e d 2
U T T A R PRADESH
K a n p u r
P a n t n a g a r
Central
F. oxysporum f. s p . ciceri 
( w i l t ) , S t u n t ,
O. padwickii ( f o o t ro t )
Sclerotinia sclerotiorum 
( s t e m r o t ) ,
R. bataticola ( d r y r o o t r o t ) ,
S t u n t , F r o s t i n j u r y
MADHYA PRADESH
G w a l i o r
I n d o r e
J a b a l p u r
S t u n t , F. oxysporum f . s p .
ciceri ( w i l t ) , R. bataticola 
( d r y r o o t r o t )
S. rolfsii ( c o l l a r r o t ) , F r o s t
i n j u r y
F. oxysporum f. s p . ciceri 
( w i l t ) , S. rolfsii ( c o l l a r r o t ) ,
S t u n t , R. bataticola ( d r y roo t
r o t ) , O. padwickii ( f o o t ro t )
M A H A R A S H T R A
A k o l a
N a g p u r
R a h u r i
S t u n t , F. oxysporum f . s p .
ciceri ( w i l t ) , R. bataticola 
( d r y r o o t ro t )
F. oxysporum f. s p . ciceri 
( w i l t ) , R. bataticola ( d r y roo t
r o t ) , S t u n t , S. rolfsii ( c o l l a r ro t )
S t u n t , R. bataticola ( d r y roo t
r o t ) , F. oxysporum f . s p .
ciceri ( w i l t )
4 1
L o c a t i o n s 1 D i s e a s e s / p r o b l e m s i d e n t i f i e d 3
Southern
A N D H R A PRADESH
H y d e r a b a d F. oxysporum f. s p . ciceri 
( w i l t ) , S t u n t , R. bataticola 
(d ry root ro t ) , S. rolfsii ( c o l l a r
r o t ) , R. solani ( r o o t r o t ) ,
M o s a i c , I r o n d e f i c i e n c y ,
Neocosmospora vasinfecta 
( r o o t r o t ) 4 , U n i d e n t i f i e d
s t e r i l e f u n g u s ( w h i t e s e e d /
s e e d l i n g r o o t r o t ) 4 ,
Meloidogyne s p . ( r o o t - k n o t ) ,
F . solani ( r o o t r o t ) 4
K A R N A T A K A
B a n g a l o r e
G u l b a r g a
Meloidogyne s p . ( r o o t - k n o t )
R. bataticola ( d r y r o o t r o t ) ,
S t u n t , I r o n d e f i c i e n c y ,
R. solani ( r o o t r o t ) ,
F. oxysporum f. s p . ciceri 
( w i l t )
T A M I L N A D U
C o i m b a t o r e Macrophomina phaseolina 
( R . bataticola- d r y r o o t r o t )
Eastern
WEST B E N G A L
B e r h a m p o r e F. oxysporum f. s p . ciceri 
( w i l t ) , S. rolfsii ( c o l l a r r o t )
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L o c a t i o n s 1 D i s e a s e s / p r o b l e m s i d e n t i f i e d 3
O T H E R C O U N T R I E S 5
E T H I O P I A
I R A N
L E B A N O N
P A K I S T A N 6
S U D A N
S Y R I A
T U R K E Y
Stun t
S tun t a n d s o m e o t h e r v i r u s e s
R. bataticola ( d r y roo t r o t ) ,
S tun t
F. oxysporum f. s p . ciceri 
( w i l t ) , S tun t
S tun t
R. bataticola (d ry r o o t ro t ) ,
S tun t
S tun t , R. bataticola ( d r y roo t
rot )
1 ln mos t cases these represent e x p e r i m e n t s t a t i o n s , but the
d i s e a s e s were observed in a r e a s a round .
2 T h e order in w h i c h d i s e a s e s are l i s t e d represent the order
of p reva lence .
3 Expe r imen ta l p l a n t i n g s in summer.
4 D e s c r i p t i o n o f t h i s d iso rder i s no t i nc l uded in t h i s
p u b l i c a t i o n .
5 On ly coun t r i es v i s i t e d and the d i s e a s e s a c t u a l l y seen
have been men t ioned . In many of these c o u n t r i e s , A s c o c h y t a
b l i g h t i s more se r ious than any o f the d i s e a s e s l i s t ed
a b o v e .
6 P e r s o n a l commun ica t ion from Dr. A . K . A u c k l a n d , former
I C R I S A T ch i ckpea breeder.
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